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The  surgical  treatment  of  malignant  bone  tumors  involving  the  pelvis  represents  a great  challenge  in
terms  of local  control.  Internal  hemipelvectomy  is a major  surgical  procedure  that involves  the  resection
of  the  entire  hemipelvis  or of  a portion  of  the  hemipelvis  with  preservation  of  the  ipsilateral  extremity.eywords:
nternal hemipelvectomy
steosarcoma
adiation-induced tumors
The  need  for a bilateral  internal  hemipelvectomy  is an  extraordinary  situation.  We  describe  the  case  of  an
11-year-old  girl  with  a primary  diagnosis  of  rhabdomyosarcoma  of  the  bladder  at the  age  of two  years  who
subsequently  developed  a  right  pelvis  osteosarcoma  at the age  of  six  years  and  a left  pelvis osteosarcoma
at  the age  of  nine  years.  She ultimately  underwent  sequential  bilateral  internal  hemipelvectomies  and
she postoperatively  ambulates  without  an  assist  device.
©  2015  Elsevier  Masson  SAS.  All  rights  reserved.
a new lesion in the right iliac wing/acetabulum was  diagnostic
for chondroblastic osteosarcoma. After neoadjuvant chemother-
apy, she underwent local control with a type I-II-III right internal
hemipelvectomy. Following the diagnosis of a second malignancy,. Introduction
Internal hemipelvectomy involves local resection of all or part
f the hemipelvis while preserving the ipsilateral lower extremity
1]. It is indicated for management of tumors involving the pelvis
hat require resection but do not involve the major neurovascular
tructures of the lower extremity, so that a functional extremity can
e preserved [2,3]. Enneking and Dunham described a classiﬁcation
ystem including type I (resection of the ilium), type II (resection of
eriacetabular region) and type III (resection of ischiopubic region)
4]. Reconstruction may  be done by prosthetic means, biological
eans, or by combination of endoprosthesis and bone grafts [5,6].
lso, a non-reconstructive procedure referred to as hip transpo-
ition has been described [7]. Our patient underwent sequential
nternal hemipelvectomies and a non-reconstructive approach was
aken. Two years after her last internal hemipelvectomy, the patient
mbulates without an assist device.
. Clinical reportAn African American female presented at 22 months of age with
n embryonal rhabdomyosarcoma of the bladder that required
urgical resection, chemotherapy with vincristine, actinomycin D
∗ Corresponding author. Tel.: +1 901 595 2315.
E-mail address: israel.fernandez-pineda@stjude.org (I. Fernandez-Pineda).
http://dx.doi.org/10.1016/j.otsr.2015.01.012
877-0568/© 2015 Elsevier Masson SAS. All rights reserved.and cyclophosphamide, and radiation therapy with a total dose of
41.4 Gy. Thirty months after completion of therapy, a biopsy ofFig. 1. AP pelvis radiograph gives a global view of post-operative changes including
type I-II-III right hemipelvectomy and type II-III left hemipelvectomy.
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tig. 2. 3-D CT images in (A) left posterior oblique projection and (B) from a superio
nd  right iliac bone (straight arrow) and pseudo-acetabulum created by the residua
he patient was tested for p53 mutations, but no germline mutation
as identiﬁed. Twenty-nine months after completion of therapy,
 biopsy of a new lesion in the left ischium was  diagnostic for
hondroblastic osteosarcoma, which was thought to represent a
hird primary malignancy. There was no evidence of metastatic
isease. After neaoadjuvant chemotherapy, she underwent surgi-
al resection with a type II-III left internal hemipelvectomy. She
s able to ambulate with a Trendelenburg gait without pain and
ood emotional acceptance. She uses crutches for long distances,
ut otherwise walks without assistance, including climbing stairs
nd riding a bike. Current imaging studies (Figs. 1 and 2) show
he resected proximal femur and iliac bone on the right side and
seudo-acetabulum created by the residual iliac bone covering the
ntact femoral head on the left side. The medial pubic bones remain
ntact and provide structural support to internal pelvic structures.
. Discussion
Compared to other anatomical sites, surgical treatment of pelvic
arcomas shows higher rates of local recurrence and complications
nd a lower functional outcome [1]. Reconstruction methods are
hallenging and have to focus additionally on the growing skeleton
n the pediatric patients [2,3]. Some of these patients are long-
erm survivors of irradiated pelvic tumors during childhood or
dolescence [8]. Radiotherapy is considered to increase the risk of
ubsequent bone sarcoma 100-fold following treatment in some
ediatric populations [9]. In our patient, given the long interval
ince her prior osteosarcoma and the fact that this was a solitary
esion, the suspicion of a new primary tumor was  high. Although
ur patient was tested for p53 mutations and no germline mutation
as identiﬁed, the aggregation of two or more forms of cancer in
he same family should be investigated to rule out genetic abnor-
alities [10]. A variety of different means of pelvic reconstruction
fter tumor resection have been described including prosthetic
nd allograft. Complication rates associated with these procedures
ange from 55 to 77% of cases and are related to soft tissue cover-
ge, wound healing, loosening of the implant and, most frequently,
eep infection [5,6]. Also, a non-reconstructive procedure called
ip transposition has been described and is considered an excellent
urgical procedure for achieving wide margins in periacetabular
umors with good functional outcomes. Gebert et al. [7] reported
2 patients who underwent a hip transposition after periacetabular
esection and concluded that this technique is an excellent surgi-
al procedure for achieving wide margins in periacetabular tumors
ith good functional outcome. Some authors suggest that a hip
ransposition may  provide a better option than other methods inpective, looking down into the pelvic inlet, show the resected right proximal femur
iliac bone covering the intact left femoral head (curved arrows).
view of long-term functional rehabilitation with less morbidity due
to good tissue ﬁbrosis and assistive orthotic devices providing the
necessary stability and compensation for limb shortening. A larger
leg-length discrepancy is a disadvantage associated with hip trans-
position. Maintenance of the symphysis and portion of the superior
and inferior pubic bones provides structural support to the pelvic
ﬂoor and associated structures, thus limiting the risk of incisional
hernias and bladder displacement.
New technologies have been utilized in the management of this
challenging tumor location including the construction of individ-
ual pelvic models and the intraoperative navigation technology.
Pelvic models are made using available CT-data, becoming helpful
tools to planning the manufacture of partial pelvic replacements
and ensuring optimal osseous resection of the involved bone
[11,12]. Perioperative CT computer navigation is helpful to obtain
minimal bone resection while optimizing oncological margins.
Patient-speciﬁc instruments have been developed as a preopera-
tive resection strategy that can be replicated intraoperatively [13].
We have described a pediatric case of metachronous bilateral pelvic
osteosarcoma that occurred four and seven years, respectively after
treatment of bladder rhabdomyosarcoma. The need for a bilateral
internal hemipelvectomy and the good functional outcomes make
this case to be unique, although the 2-years follow-up of this patient
makes it difﬁcult to predict the long-term functional outcomes.
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